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DEPARTMENT OP AGRICULTURE, CEYLON. 
BULLETIN No. 57. 

A CONTRIBUTION TO THE STUDY OF 
THE PADDY SOILS OP CEYLON 
AND EASTERN COUNTRIES. 

By Alexander Brttce, -B.Sc., F.R.S.E. 


I the area under rice cultivation 

I extends to about 700,000 acres, the crops are 
ff I insufficient to. feed the inhabitants of the 

II consec[uently large sums are spent 

^ I on importing the staple diet from neighbouring 

rice-growing countries. 

With the view to assisting in the question of greater local 
production of paddy, soils from the different Provinces of 
Ceylon have been examined, the results of which determine 
one of the factors, whether the area under the cultivation of 
paddy can be extended economically and indicate the cultiva- 
tion required for existing and potential paddy lands. 

Soil samples have been obtained from the Southern, Central, 
North-Western, North-Central, Northern, and Eastern 
Provinces of Ceylon. A total of 54 samples were examined. 
Por purposes of comparison, soils have been obtained from 
the chief rice-growing countries of the East ; Burma, India, 
Federated Malay States and Straits Settlements, Siam, 
Philippines, and Japan. Sixty-five samples were examined 
from these countries, making a total of 119 sfemples examined 
for the purpose. 

The following details were called for ; (1) Other produce 
interplanted *, (2) elevation ; (3) rainfall ; (4) climate ; (6) 
texture of soil, hard or loose ; (6) irrigation given ; (7) condition 
of plants ; (8) yield per acre ; (9) if manured, artificial or 
green ^ (10) if rotation of crop practised ; (11) if seed is 
broadcasted or transplanted, and quantity per acre ; (12) if 
ordinary seed used or selected ; (13) variety of paddy ; (14) 
diseases, &c. 

Soil samples wore taken from surface to 9 in. -18 in.-24 in, 
from several places and mixed. 

The method of analyses used is that adopted by the Com- 
mittee of Agricultural Education Association. 

The report can be considered only a preliminary to the 
subject of Ceylon paddy soils, and is based on samples and 
details obtained. 

6(26)22/1,000 
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SOUTHEEN PeOVINOE. 

GalU~Matara District 
(Tables I, and A.) 

Soils from Galle-Matara District (8 examined) have more 
clay and silts than the other districts in Ceylon, and have 
a bagher water holding capacity. There is only one Galle soil 
and it is similar to Matara soils (Nos. 2-8) in the following 
particulars; in mechanical composition (Nos. 7 and 8); in 
chemical composition, nitrogen (Nos. 4 and 7), lime (Nos. 5, 6, 
and 7), magnesia (A^os. 2, 3, and 4), potash (Nos. 5 and 8), phos- 
phoric acid (Nos. 3, 6, and 8). Some of the Matara soils 
(Nos. 2, 3, 5, 6, and 8) might be called “ muck ” soils. They 
are laden with organic matter, which increases the water- 
holding power. They are a distinctive type of soil peculiar 
to the district, and considered one of the finest paddy areas in 
Ceylon. Soils from other countries do not possess this type 
of soil, at least for rice growing. 

The average for the district in water-holding capacity is 
67 per cent., with a maximum ol 80 per cent, in No. 8 and a 
minimum of 68 per cent, in No. 6. 

The coarse material, including gravel and sands, averages 
15 per cent., with a maximum of 33 per cent, in No. 1 and a 
minimum of 2 per cent, in No. 3. The silts averages 38 per 
cent., with a maximum of 51 per cent, in No, 4 and a minimuDi 
of 24 per cent, in No. 3. The clay usually poor in Ceylon 
Bods, averages 26 per cent, with a maximum of 33 per cent, 
in No. 5 and a minimum of 18 per cent, in No. 8. 

The organic matter being rich in these soils, the nitrogen 
is expected to be high. The average is 0*579 per cent, the 
maximum l‘22l per cent, in No. 3, and the minimum 0*230 
per cent, in No. 1. The former represents the “ muck ” soil 
type. Lime is generally poor in Ceylon soils, except where 
coral or dolomite outcrops occur. The maximum in these 
soils 0*40 per cent. (No. 2) is high, and is probably due to 
coral; the minimum is 0*08 per cent, in No. 3. The low 
percentage is due to the acidity dissolving out the lime in this 
“ muck ” soil. The average lime is 0 * 1 95 per cent. Magnesia 
is poor in the district. The average is 0*11 per cent., tlje 
maximum 0*173 per cent, in No. 7, the minimum 0*068 per 
cent, in No. 3, Potash is comparatively poor, the average 
is 0*176 per cent., the maximum 0*255 per cent, in No. 4, 
the minimum 0*139 in No. 7, The average available potash 
is 0*0112 per cent., the maximum 0*023 per cent, in No. 2, 
the minimum 0*006 per cent, in No, 6, Phosphoric acid is 
generally poor in Ceylon soils. In these soils the supply is 
fair, averaging 0*166 per cent., with a maximum of 0*266 per 
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cent, in No. 6 and a minimum of 0*083 per cent, in No. 2. 
The available phosphoric acid averages 0*014 per cent., the 
maximum 0*019 per cent, in Nos. 3 and 8, the minimum 
0*008 per cent, in Nos. 5 and 7. 

The acidity varies from P, H. 4*5 in No. 3 to P. H. 7*8 in 
No. 8. The “muck” soils are all acid. The others are 
; approximately neutral. 

Elevation varies from sea level to 60 feet at Galle. Rainfall 
varies from 72 inches in the Matara District up to 150 inches 
in the Galle District. Irrigation is given when necessary. 

Seed is broadcasted at the rate of 90-113 lb. per acre; 
selected seed is not used. A number of different varieties are 
used for sowing. Crops vary from 360-4,500 lb. per acre. 
One or two crops are taken depending on whether irrigation 
water is available or not. 

Several of the areas have been manured. No. 1 with bones, 
a favourite manure for paddy. No. 2, bone meal 1 cwt., and 
also citronella grass ash, the pure ash has a high potash 
content. No. 3, bone meal and paddy mixture. No. 7, 
a bullock cart of citronella ash. No. 8, bone dust and 2 cwt. 
paddy mixture. The manuring experiments at present 
carri^ on will determine definitely the quantity and form of 
intensive cultivation required. 

Hambantota District, 

Soils from Hambantota District (8 examined) are a much 
coarser type than those examined from Matara direct. 
The coarse material varies from 45 per cent, in No. 16 to 75 
per cent, in Nos, 14 and 15 ; this includes sands and gravels, 
|he bulk of the coarse is due to the sands. The average is 
62 per cent. 

Silts average 22 per cent., with a maximum of 31 per cent, in 
^ 0 . 16 and a minimum of 16 percent, in No. 15. 

Clay varies from 4 per cent, in Nos. 14 and 15 to a maximum 
)f 19 per cent, in No. 13. Average 9 per cent. 

Water-holding capacity averages 58 per cent, with a 
naximum of 66 per cent, in No. 12 and a minimum of 50 per 
5ent. in No. 15. 

The coarse material is higher than the Galle Matara District 
i)y 47 per cent. The silts are lower by 16 per cent. The clay 
,s lower by 1 7 per cent. Water absorption lower by 9 per cent. 

Nitrogen averages 0*188 per cent,, with a maximum of 
)*280 per cent, in No. 12 and a minimum of 0*056 per cent, 
n No. 14. Lime varies from the maximum of 1 *5 per cent, 
n No. 9 to a minimum of 0*38 percent, in Nos. 15 and 16. 
Phe average is 0 • 938 per cent. These percentages of lime are 
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high for Ceylon soils. Magnesia averages 0*613 per cent., 
with a maximum of 1 *037 per cent, in No. 12 and a minimum 
of 0*168 per cent in No. 9. Potash is generally rich, and 
averages 0*46 per cent., with a maximum of 0*695 per cent, 
in No, 11 and a minimum of 0*232 per cent, in No. 14. The 
available potash averages 0*0206 per cent., with a maximum 
of 0*038 per cent., in No. 11 and a minimum of 0*009 per cent, 
in No. 14. Phosphoric acid averages 0*178 per cent., with a 
maximum of 0*256 per cent, in No, 11 and a minimum of 
0*102 per cent, in No. 9. The available phosphoric acid 
averages 0*014 per cent., with a maximum ot 0*017 per cent, 
in Nos. 13 and 16 and a minimum of 0*010 per cent, in No. 9. 

The Hambantota soils have less fine soil for the plants to 
feed on, but the fine soil is much richer in mineral plant food 
than the Galle-Matara soils, the latter are richer in organic 
matter and nitrogen. 

Nos. 9, 10, 11, 12, 14, and 15 are alkaline. Nos. 13 and 16 
are acid. Elevation is from 6 feet to 12 feet. 

Rainfall averages 38 inches per annum. Irrigation of the 
fields is carried out. 

Ordinary— unselected — seed is broadcasted at the rate of 
90 to 113 lb. per acre. The yield varies from 360 to 4501b. per 
acre in No. 16 to 1,575 to 1,800 lb. per acre in No, 16. The 
average works out at 1,028 lb. per acre, nearly 40 lb. per acre 
less than the Galle-Matara District, the average of which is 
brought up by No. 6. Eliminating No. 6 from the average, 
the^ure 750 is obtained for the Galle-Matara District, which 
is lower than the average (1,028 lb.). Hambantota District, 
in which no artificial manuring had been carried out, taking 
this into consideration, is considered a better yielder than the 
Galle Matara District. 

Westekn Province. 

Kalutara District. 

Only one sample was obtained from the Western Province— 
the Kalutara District— Eayigam. The soil is a gravelly loam, 
with 8 per cent, coarse gravel. The coarse material amounts 
to 52 per cent., silts to 34 per cent., clay to 6 per cent. , water- 
holding capacity to 60 per* cent., in many respects similar to 
the Hambantota soils, but with a greater supply ot silts. 
The nitrogen is greater, amounting to 0*342 per cent. The 
mineral plant food is generally poor. The yield, 900 lb. per 
acre, is considered fair under the conditions. Ordinary seed 
was broadcast^ at the rate of 90 Ib. per acre, and the fields 
were manured with J cwt. bone dust. 

• Elevation is 20 feet, with a rainfall of 100 inches. 
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Centeal Peovikce. 

Alugalla-PerAniya District. 

(Tables 11. and B.) 

Seven samples were examined from this area. As the 
elevation is 1,600 feet and the rainfall 95-103 inches, with 
irrigation when necessary, the conditions are different to those 
in the low-country. 

The sods are coarse gravelly loams, similar mechanically 
to the Hamhantota soils. The coarse material averages 59 
per cent., with a maximum of 72 per cent, in No. 22 and a 
minimum of 27 per cent, in No. 21. The silts average 35 per 
cent., with a maximum ot 45 percent, in No. 21 and a minimum 
of 18 per cent, in No. 22. Clay averages 6 per cent., with a 
maximum 18 per cent, in No. 21 and a minimum of 2 per cent, 
in No. 18. Water absorption averages 56 per cent, with a 
maximum of 78 per cent, in No. 21 and a minimum of 45 per 
cent, in No. 22. 

The nitrogen averages O’ 184 per cent., vith a maximum of 
0’235 per cent, in No. 21 and a minimum of O’ 146 per cent, in 
No. 18. Lime has a maximum of 0 ■ 68 per cent, in No. 20 a^ld a 
minimum of 0 * 12 per cent, in No. 22, with a mean of 0 ’282 per 
cent. Magnesia and potash are largely derived from residi es 
of mica. The maximum of magnesia is 0’814 per cent., 
occurs in No. 20, the minimum 0 '086 per cent, in No. 22, the 
mean 0 * 859 per cent. Potash averages 0 ’ 32 1 per cent., with 
a maximum of 0*571 per cent, in No. 20 and a minimum of 
0*177 per cent, in No. 22. Available potash averages 0*023 
per cent., with a maximum o! 0*054 per cent, in No. 20 and a 
minimum of 0*006 per cent, in No. 21. Phosphoric acid is a 
maximum of 0*141 per cent, in No. 21 and a minimum of 
0*045 per cent, in No. 18, with a mean of 0*088 per cent. 
The available phosphoric acid averages 0*018 per cent., with a 
maximum of 0*038 per cent, in No. 19 and a minimum of 
0*005 per cent, in No. 21. 

; The method of sowing was recorded as being by broad- 
casting at the rate of 90 lb. per acre. The yield averages 
1,376 Ih. per acre. 

Noeth-Western Province. 

Kurunegala District 

^ ' Two samples were examined from this area. The elevation 
p 600 feet and the rainfall 80 inches, with irrigation when 
lequired, conditions are intermediate between the Southern 
ind Central Provinces. 
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The area is very gravelly. Coarse material varying from 
74 to 87 per cent., silt from 7 to 18 per cent., clay 4 per cent., 
water absorption 18 to 23 per cent. 

The plant food varies as follows 

Nitrogen 0 * 106 per cent, to 0 • 1 12 per cent., lime 0 * 240 per 
cent, to 0 * 380 per cent,, magnesia 0 ’ 187 per cent, to 0 * 418 per 
cent., average 0'302 per cent., potash 0*193 per cent, to 
0*232 per cent., average 0*212 per cent., available potash 
0*009 per cent., phosphoric acid 0*064 per cent, to 0*077 per 
cent., available phosphoric acid 0*005 per cent, to 0*006 per 
cent. No. 25 is richer in mineral plant food and proportion of 
fine soil than No. 26. 

Unselected seed is broadcasted at the rate of 90 lb. per acre, 
and a yield of 1,460 lb. per acre is produced. 

No manuring is carried out. 


North -Central Province. 
{Table 111.) 


[For Tables see pages 13, 14, and 15.J 


Four samples were examined from the Minneriya Develop- 
ment Scheme and six samples from the Nachchaduwa 
Colonization Scheme. 

Minimiya soils are coarse gravels. The coarse material 
averages 76 per cent., with a maximum of 86 per cent, in 
No. 27 and a minimum of 58 per cent, in No. 29. Silts vary 
from 29 per cent, in No. 29 to 9 per cent, in No. 27 ; average 
16 per cent. Clay varies from 6 per cent, in No. 29 to 2 per 
cent, in Nos. 27 and 30. Water absorption averages 40 per 
cent., with a maximum of 48 per cent, in No. 29 and a minimuin 
of 34 per cent, in No. 27. 
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Nitrogen is generally poor in these soils. A piaximum of 
0-157 per cent, in No. 29 and a minimum of 0-045 per cent, 
in No 30 average 0-085 per cent. Lime averages 0-446 per 
cent with a maximum of 0-540 per cent, in No. 29 and a 
minimum of 0-400 per cent, in No. 30. Magnesia vanes 
from 0-216 per cent, in No. 28 to 0-418 per cent, in No. 27 ; 
averaae 0-309 per cent. Potash averages 0-190 per cent., 
^th a maximum of 0-231 per cent, in No. 29 and a mimmum 
of 0-109 per cent, in' No. 28. Available potash averages 
0-016 per cent., with a maximum of 0-019per cent m No. 27 
and a minimum of 0-012 per cent, in No. 28. Phosphoric 
acid averages 0-089 per cent., with a maximum of 0-102 per 
cent in Nos. 28 and 29, and a minimum of 0-077 per cent, in 
Nos 27 and 30. Available phosphoric acid has a maximum 
of 0^19 percent, in No. 30, and a minimum of 0-011 per cent, 
in No. 28 ; average 0 -015 per cent. 


The proportion of toe soil is small, but the mineral plant 
food is in good supply. 

The soils are slightly alkaline. 

Rainfall 65 inches. 

No yields or other particulars are available as this is a 
development area. 

j!Jachc'haduwa.--^o ^9 from this area are coarse gravels 
resembling the Minneriya soils mechanically and chemically. 
A feature of these soils would be their inability to hold large 
proportions of irrigation water if applied ,* this will improve 
on cultivation. 


Ooarse gravel varies from 75 per cent, in No. 34 to 66 per 
cent, in No. 33 ; average 70 per cent. Silts average 19 per 
cent., with a maximum of 23 per cent, in Nos. 31 and 33 and 
a minimnTn of 16 per cent, in No. 36. Clay averages 4 per 
cent., with a maximum of 6 per cent, in No. 33 and a minimum 
of 3 per cent, in Nos. 35 and 36. Water absorption averages 
41 per cent., with a maximum of 44 per cent, in Nos. 31, 36, 
and 36 and a minim um of 32 per cent, in No. 32. * » 

Nitrogen averages O'lO per cent., with a maximum of 
0*112 per cent, in Nos. 31 and 34 and a minimum of 0*067 
per cent, in No. 33. Lime is in fair supply throughout, which 
gives the soils an alkaline reaction. The maximum is 0*660 
per cent, in No. 33 and the minimum 0*420 per cent, in 
No. 36 ; average 0 *5 per cent. Magnesia averages 0*393 per 
cent., with a maximum of 0*749 per cent, in No. 33 and a 
minimum of 0*216 per cent, in No 35. Potash averages 
0*162 per cent., with a maximum of 0 *201 per cent, in Nos. 33 
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and 36 and a minimum of 0 * 093 per cent, in No. 34. Available 
potash averages 0*0105 per cent,, with a ma^mum of 0*013 
per cent, in Nos. 33 and 36 and a minimum of 0 * 008 per cent, 
in No. 32- Phosphoric acid varies from 0 * 102 per cent, in 
Nos 33 and 34 to 0*064 per cent, in No, 31 ; average 0*083 
per cent. Available phosphoric acid averages 0 * 009 per cent. , 
with a maximum of 0*012 per cent, in No. 34 and a minimum 
Df 0 *008 per cent, in Nos. 31 and 32. 

The proportion of fine soil is poor, and the retention of 
water is poor. The fine soil has a good supply of mineral 
plant food. Reaction alkaline. 

Pioneer area ; no details of yield, &c. 

Rainfall 66 inches. 


Noetheen Province. 

Karachchi. — This is a pioneer area ; no details are available 
Eis to yield, &c. 

The soils are coarse gravels, with only a small proportion 
of fine soil. The plant food generally is rather poor. The 
Boils are alkaline. The retention of water is poor. 

[ Coarse material averages 83 per cent., varying from 75 per 
bent, in No. 46 to 89 per cent, in No. 40. Silts vary from 
2 per cent, in No. 40 to 12 per cent, in No. 37, averages 7 per 
cent, day varies 1 per cent, in No. 39 to 14 per cent, in No, 46, 
averages 7 per cent. Water absorption averages 31 per cent., 
varying from 29 per cent, in No. 40 to 34 per cent, in Nos. 44 
and 46. 

Nitrogen varies from 0*067 per cent, in No, 39 to 0*112 
per cent, in Nos. 43 and 44 ; average 0*09 per cent. Lame 
averages 0*216 per cent., and varies from 0*26 per cent, in 
Nos. 44 and 46 to 0 * 14 per cent, in No. 45. Magnesia averages 
i0*15 per cent., and has a maximum of 0*216 per cent, in 
ENo. 37 and a minimum of 0*086 per cent, in No. 4D. Potash 

I aries from 0*225 per cent, in No. 46 to 0*12 per cent, in 
\o. 40, average 0 * 163 per cent. Available potash averages 
*007 per cent., and has a maximum of 0*01 per cent, in 
To. 44 and a minimum of 0*005 per cent, in Nos. 37 and 42. 
available phosphoric acid averages 0*006 per cent., and varies 
rom 0 * 005 to 0 * 006 per cent. Total phosphoric acid averages 
‘069 per cent., with a maximum of 0*090 per cent, in No. 40 
nd a minimum of 0*051 per cent, in Nos. 43 and 44. 

6 ( 25)22 
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Eastern pROfUfl^. 

Trincomahe District. 

(Tables IV. and C.) 

AUai Dxtension.^^hxpe soils were examined from this 
area. As this is a pioneer proposition, no details of crops are 
available, 

^aftofoa.—'Eour samples were examined from this district 
from fields in cultivation. 

The soils from the Eastern Province taken as a whole are 
coarse gravels. The coarse material averages 64 per cent., 
and varies from 90 per cent, in No. 51 to 9 per cent, in No. 54 ; 
by eliminating No. 54, which is rather a different type from 
the others, an average of 71 per cent, coarse material is 
obtained. Similarly, with the silts, the average is 17 per cent., 
with a maximum of 25 per cent, in No. 48 and a minimum of 
6 per cent, in No. 51. day averages 9 per cent., and varies 
from 20 per cent, in No. 54 to 2 per cent, in No. 51. Water 
retentive power varies from 34 per cent, in Nos. 51 and 62 to 
70 per cent, in No. 54 ; by eliminating No. 54, the maximum is 
found in No. 53 with 48 per cent., and the average then works 
out at 39 per cent. 

The nitrogen is poor, averaging 0'098 per cent., with a 
maximum of 0*168 per cent, in No. 48 and a minimum of 
0*039 per cent, in No. 62. Lime is in good supply, and 
averages 0*497 per cent. The maximum is found in No. 47 
with 0 * 74 per cent., the minim um in No. 52 \vith 0 ' 34 per cent. 
Magnesia varies from 0*749 per cent, in No. 61 to 0*220 per 
cent, in No. 49; average 0*496 per cent. Potash averages 
0*417 per cent., with a maximum of 0*753 per cent, in No. 64 
and a minimum of 0*100 per cent, in No. 49. Available 
potash averages 0*016, and varies from 0*039 per cent, in 
No. 48 to 0 * 007 per cent, in No. 50. Phosphoric acid averages 
0*078 per cent., and varies from 0*09 per cent, in Nos. 50 and 
64 to 0*051 per cent, in No. 49. Available phosphoric acid 
averages 0*011 per cent., and varies from 0*005 per cent, in 
Nos. 62 and 64 to 0*016 per cent, in No. 48. 

The soils from this area are more or less slightly alkaline, in 
particular those from Trincomalee District. 

Unselected seed is used, sown at the rate of 90-170 lb. per 
acre by broadcasting and yielding up to 990 lb. per acre, 
average 830 lb. per acre, without intensive cultivation. 
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GBNBEAL ReMABKS ON CETLON PaDDY SOILS. 

(Table V.) 

The Ceylon paddy soils which have been examined are 
coarse gravelly loams, with the exception of those obtained 
from Matara, which have less coarse material than the other 
areas considered, and have more silts, clay, and organic 
matter. Eliminating the Matara area, the “ coarse ” averages 
for the Island, 71 per cent,, silts 18 per cent., clay 6 per cent,-, 
water retentive power 41 per cent. ; this gives a free draining 
soil mass, but with a small water-holding power and a poor 
feeding surface.* The fine soil is not rich in nitrogen, 
averaging 0*122 per cent., it is poorest in the North-Central 
Province, (Minneriya), 0-085 per cent., a^ richest in the 
Western Province, 0*342 per cent., that is eliminating the 
exceptional Matara soils, which are exceedingly rich in organic 
matter and nitrogen (nitrogen 0*579 per cent.). The lime 
percentage obtained is high for Ceylon, averaging 0*392 per 
cent.t lime is highest in the Southern Province (Hamban- 
tota), 0-938 per cent. ; and lowest in the Western Province, 
O* 140 per cent. In the Matara District of the Southern 
Province, lime is 0*195 per cent., due to acidity developed 
by the excessive organic matter having dissolved out the 
lime. Compare neighbouring district Hambantota. ^ Ma^esia 
averages 0*362 per cent,, and is low, as with the lime, in the 
Southern Province (Matara), 0 * 110 per cent., for above reason ; 
the lowest is in the Western Province 0 * 087 per cent. Potash 
averages 0*260 per cent, being lowest in the North-Central 
Province (Nachchaduwa) 0*152 per cent., and highest in the 
Southern Province (Hambantota) 0*450 per cent- Available 
potash averages 0*014 per cent., is highest in the Central 
Province 0 *023 per cent., and lowest in the Northern Province 
(Karachchi) 0*007 per cent. Phosphoric acid averages 0*101 
per cent., and is richest in the Southern Province (Hambantota) 
0 * 178 per cent., and lowest in the Northern Province (Kaxach- 
chi) 0*069 per cent. Available phosphoric acid averages 
0*0115 per cent,, is lowest in the North-Western Province 
0*005 per cent., and highest in the Central Province 0*018 per 
cent. 

*Ezoladu]ig Matara and the pionewr areas, “coarse" amounts to 
63 per c€»t., silts 24 per cent., clay 7 per cent., water absorption 48 per 
cent., niteo^n 0*184 per cent. 

t 6 Hambantota and pioneer areas are deleted, lime averages 
0*286 per eent. 
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The reactions of the soils are mostly alka&s^r practkally 
neutral. The soils examined from the Matara^ii^j^t are, 
however, exceptions to this, the soils there being acid.de^ftsjei 
from the excessive organic matter present. 

Elevation varies from sea level to 1,600 feet where the 
samples were taken, and the rainfall varies from 38 inches to 
150 inches. Irrigation is also given when required. 

Unsdected seed is generally sown broadcast at the rate of 
from 90 lb. to 168 lb. per acre, and yields on an average 
1,060 Ih. paddy per acre. 

Manuring is carried out on some of the areas, which has 
raised the average yield. 


Indian Soils. 

[For Tables see pages 24 and 25.] 


Ten samples of soil were examined from South India, of 
which 5 were surface soils and 5 corresponding suh-soils. 
The sods were obtained from Coimbatore, Tanjore, Trichino- 
poly, and Tiimevelly Districts. 

Nearly half the weight of the soil is coarse material, 52 per 
cent. Of the several districts, Coimbatore and Tinnevelly 
have least coarse material, 44 per cent, and 46 per cent, 
respectively, while Trichinopoly the most, 67 per cent. Silts 
average 29 per cent. Tinnevelly and Coimbatoie have most 
silts, 35 and 34 per cent, respectively. Clay does not pre- 
dominate in any of the soils, the average is 10 per cent. 
Coimbatore has most at 15 per cent, and Trichinopoly least 
at 7 per cent. These figures refer to the surface soils only, 
for comparison with surface soils examined in Ceylon. 

Water retentive power averages 61 per cent., is highest in the 
Coimbatore District (68 per cent.), and lowest in the Tanjore 
and Tinnevelly Districts (46 per cent.). The Trichinopoly 
sub-soil ‘has a low retentive power for water, 32 per cent., 
due to the large proportion of coarse material (88 per cent.), 
and the low proportion of silts (5 per cent.) and clay (3 per 
cent.) ; this very porous sub-soil would influence the drainage 
and retention of water in the surface soil 



South India, 
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Nitrogens are poor, average 0*087 per cent. Coimbatore 
contains the highest percentage 0*174 per cent, and Tinne- 
velly the lowest 0*045 per cent. The lime is high, average 
1*304 per cent. Coimbatore is highest 2*360 per cent. 
Tinnevelly lowest 0 * 680 per cent. Magnesia follows the same 
order as the lime, averages 0*907 per cent., is highest at 
Coimbatore 1*325 per cent., lowest at Tinnevelly 0*302 per 
cent. Potash averages 0 * 647 per cent, is highest at Coimba- 
tore 0*942 per cent., lowest at Tanjore 0*408 per cent. 
Available potash averages 0*022 per cent, Coimbatore has 
most 0*033 per cent., Tanjore and Tinnevelly the least 0*018 
percent. Phosphoric acid averages O' 176 percent., is highest 
in the Coimbatore District 0*230 per cent., lowest in the 
Tinnevelly District 0*154 per cent. Available phosphoric 
acid averages 0*018 per cent., is highest at Coimbatore 0*023 
per cent., and lowest at Tanjore and Tinnevelly 0*015 per cent. 

The reaction is alkaline in all the districts, due to the 
presence ot large proportions of alkaline earths, lime and 
magnesia. P. H. 7*8 to 8*7. 

Elevation varies from 20 feet to 1,200 feet, and rainfall 
from 20 inches to 46 inches ; irrigation is applied as required, 

Seed used is mostly selected ; 75 to 90 lb. per acre are sown 
in a nursery and then transplanted in the field. Crops vary 
from 1,800 lb. per acre per crop to 3,700 lb. per acre per 
crop. Sometimes two crops are taken during the year. 
Average yield is 2,700 lb. 

Cultivation is confined to the usual ploughing and manure 
applied in the form of green manure, cattle manure, and 
sometimes oil cake. 


Burma Soils. 

[For Tables see pages 27, 28, 29, and 30.] 


Twenty-four samples of soil were examined from Burma, 
obtained from Pegu, Toungoo, Minbu, Tharrawaddy, and 
Prome Districts. Each surface sample taken to a depth of 
6 inches had the corresponding 2nd, 3rd, and 4th, six inches 
examined. The surface soil analyses only are comparable 
to the Ceylon analyses as the latter are obtained from surface 
soils. 
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The Burma paddy growing districts lie in the areas watered 
by the Irrawaddy-Sittaung-Salvin rivers and their numerous 
tributaries. The soils are silts derived from these rivers. 

Pegu District, 

^ymnghhin-Daiku , — The soil from this area are clayey 
silts, with 9 to 17 per cent , coarse matter. The clay varies from 
23 to 29 per cent. Silts which form the greeter proportion 
of the soil fractioiis, 58 to 43 per cent. Water retention 71 to 
67 per cent, is high due to the high proportion (ti silts and clay 
present. 

Thwe is a fair supply of nitrogen. The mineral plant food 
is in reserve, the potash in particular. The soils are alkaline, 
P. H.8-2. 

Yield is about 2,000 lb. per acre, obtained by sowing ordinary 
seed (long and medium) at the rate of 400 to 5(X) lb. per acre 
in a nursery, manuring with cattle manure and transplanting 
in the field. No manuring takes place in the field. Rotation 
of crops is not practised. 

Elevation 100 feet. Rainfall 80 inches. No irrigation is 
given, 

Toungoo District 

Pyimana , — The soils from this area are less clayey and 
more gravelly than those from the Pegu District, Coarse 
material amounts to 17 per cent. Silt to 65 per cent., clay 10 
per cent. Water retention 67 per cent., a little lower than the 
Pegu area. 

Nitrogen on an average ’is less than the Pegu area. The 
mineral plant food is in good reserve, but in less supply than 
the Pegu District. The soils are alkaline, P. H. 8*3. 

Elevation is 230 feet. Rainfall 60 inches. Irrigation 20 
inches is given. Toungoo District is situated in the inter- 
mediate zone. Pegu district in the wet zone. 

Long ordinary variety of seed is sown as above. 


Buema. 

Minbyu District 

Pwinhyw.— The soils from this area are more clayey than 
Toungoo District and less clayey than Pegu District. Coarse 
material amounts to 14 per cent., silt 65 per cent., and clay 
15 per cent. Water retention, 58 per cent., is less than above. 
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Nitrogen on an average is the same as Pegu and more than 
Toungoo. The mineral plant food is in good reserve, potash 
in partici^r. Soils are alkaline P, H, 8*2. 

Rainfall 40 inches ; elevation 300 feet. Minhyu District 
falls in the dry zone. Irrigation 40 inches is given. 
Unselected long variety of seed is sown as above. Yield 
2,500 Ih. per acre, which is 500 lb. heavier than the other 
districts considered. 


Tharravjadd^j District. 

Zigcn.—'^J^ this district clay amounts to 18 per cent!, silts 
60 per cent., coarse material 16 per cent., water ret^tion 
58 per cent. 

The nitrogen is lower in this district than the others. 
The mineral plant food is in reserve, magnesia in particular, 
which is higher than the other districts. The soils are alkaline 
P. H. 8-4. 

Rainfall 70 inches ; elevation 150 teet. Wet zone. 

Yield 2,000 lb. per acre. Sowing as atwve. Medium 
variety used. 

Prgme District. 

Paungde . — This area is clayey compared with the other 
districts, and contains less coarse material. Clay amounts 
to 34 per cent., silt to 65 per cent., coarse matter 3 per cent., 
retention of water 66 per cent. 

The nitrogen is low. The mineral plant food is in reserve, 
in particular magnesia and potash. The soils are alkaline. 
P.H.8‘3. ^ 

jRainfall 70 inches ; elevation 150 feet. Wet zone. 

Average nitrogen is 0 * 1 13 per cent. This is exceeded in the 
Pegu District 0*121 per cent., Minhyu 0-121 per cent., and 
below in the other districts, Toungoo 0 * 106 per cent,, Tharra- 
waddy 0 * 098 per cent., Prome 0 ■ 108 per cent. Lime averages 
0 ‘ 601 per cent. Thisds exceeded in Toungoo 0 * 675 per cent., 
Minbyu 0*780 per cent., Tharrawaddy 0*770 per cent., and 
below the average in Pegu 0 '452 per cent., Prome 0*476 per 
cent. Magnesia is highest in the Tharrawaddy District 1 * 4 per 
cent., next in Piome 1*339 per cent., Pegu No. 1, 1 *289 per 
cent,, Minbyu 1 *061 per cent., below the average at Toungoo 
0*742 per cent., Pegu No. 2, 0*882 per cent., Average 
magnesia 1*117 per cent. Potash is richest in I^me 1*13 
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pgr cent., next Pegu No. 1, 1*04 per cent., No. 2, 1*066 per 
cent., Minbyu 1*01 per cent., below the average in Toungoo 
0'669 per cent., Xharrawaddy 0*863 per cent. Average 
potash 0*963 pfer cent. Available potash averages 0*015 per 
cent., richest in Tharrawaddy 0*022 percent., &onie0*017 per 
cent., lowest in Toungoo 0*022 per cent., Pegu No. 1, 0*013 per 
cent., No, 2, 0 * 014 per cent. Phosphoric acid averages 0 * 1^ 
per cent., is highest in Pegu No. 2, 0*217 per cent., Minbyu 
0*205 per cent., lowest in ft:onie 0*166 per cent., Pegu No. 1 
0*173 per cent. Available phosphoric acid averages 0*012 
per cent., is lowest, in Prome 0*007 per cent., Pegu No, 1 
0*010 per cent., Tharrawaddy 0*011 per cent., richest in 
Minbyu 0*017 per cent., Toungoo 0*015 per cent., which are 
abo*^ the average. 


General Observations on the Burma Paddy Soils. 

The main feature of the Burma paddy soils is the high 
proportion of silt fractions and the high water retention. 
The soils are alkaline P. H. 8*4. The mineral plant food is in 
good reserve, the magnesia and potash being particularly rich. 
The nitrogen ii^poor. There is only a small difference in the 
average analyses of the surface soils and the average of the 
surface and sub-soils. 

Elevation varies from 100 feet in the Pegu District 
(Nyaunglebin and Daiku) — to 300 feet in the Minbyu District 
{P^byu). Kainfall varies from ^0 inches in the Minhyui- 
District {Pwinbyu) to 80 inches in the Pegu District (Nyaungle- 
bin — ^Daiku). Irrigation is given in the Toungoo District 
(Pyinmana) up to 20 inches to make up the total precipitation 
to 80 inches. Minbyu District receives 40 inches of irrigation 
to make up for the lew rainfall of 40 inches. 

Seed is sown in the nursery at the rate of 400-500 lb. per 
acre, manured with cattle manure, and transplanted to the 
fields. The fields are prepared by ploughing and repeated 
harrowing. No manuring takes place in the fields. The same 
procedure takes place in aU the districts ; ordinary seed is 
sown in the nursery. If the period in wMch w^ater is available 
is long, then long-lived variety giving iugh yields is grown ; 
ii the period is short, during which water is available, a paddy 
with a medium life period giving little less yield is used. 
In the Pegu«and Toungoo Districts long and medium varieties 
are cultivated. In the Minbyu District th^Iong variety is 
used. In the Tharrawaddy and Prome districts the medium 
variety. No rotation of crops is practised. 
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Fedeeatbd Malay States and Straits Settlements 

(Tables VIIL and F.) 

[See pages 34, 35, 36, and 37.] 

Eighteen soil samples were examined from the Federated 
Malay States and the Straits Settlements. The soils were 
obtained from Kuala Lipis, Baub, Kuala Pilah, Malacca 
Central, and Krian Districts. The soils generally are gravelly 
silts with varying proportions of clay. 

Kmh Lipis District. 

Three samples of soil were examined from this district. 

No. i, L^engon . — ^The soil from this area is charged with 
organic matter, which has rendered it extj^mely acid, P. H. 
5 • 1 . As with other soils of this type, there is a* large proportion 
of clay 24 per cent, and silts 57 per cent., and ai small pro- 
portion of the coarse fraction 8 per cent., giving the soil mass 
difficult drainage ; this is noted in the high water absorption 
82 per cent. 

The nitrogen, 0*711 per cent., is very rich compared with 
the soils under comparison. The mineral plant food is in good 
reserve. 

Elevation, 350 feet. Rainfall, 88 inches. Irrigation ^ven 
from a running stream. Sowing rate is 15 lb. with ordinary 
seed, the seedlings are transplanted to the field. No manuring 
is given. Yield 1,000 lb. 

No. 2, Budu . — A much coarser type than No. 1. Coarse 
material 58 por cent., silt 30 per cent., clay 8 per cent., water 
retention 60 per cent., the soil mass being more free draining 
than No. 1. Reaction is slightly acid, P. H. 7*2. 

The nitrogen is low. The mineral plant food is in fair 
reserve. 

Elevation, 300 feet. Rainfall, 88 inches. Irrigation as 
in No. 1. ^wing as in No. 1. Yield 1,750 lb. 

No. 3y Tanjong Besar . — Similar to No. 2. Coarse material 
55 per cent., silts 37 per cent., clay 6 per cent., water retention 
52 per cent. Reaction is acid, P. H. 6 ‘1. 

Plant food is in fair reserve. Other details as in No. 2. 



Eavib District. 

Three samples of soil were examined from this district, 
from Sega, Dong, and Gali. The samples obtained are more 
silty than those from Kuala Lipis. 

^ 0 . 4f Sega . — Half the weight of the surface soU is obtained 
from silts, 49 per cent., clay amounts to 6 per cent,, coarse 
material to 42 per cent., water retention 66 per cent. 

^e nitrogen is in better supply than in Nos. 2 and 3, but the 
mineral plant food is less. The soil is acid, P. H. 6 *8 

Elevation, 450 feet. Rainfall 88 inches. Sowing as in 
other districts. Yield 2,000 lb. 

No. 5, Dong.— This area has more clay (10 per cent.), less 
silt (44 per cent.), less coarse material 38 per cent, than No. 4, 
water retention (82 per cent.) is high. The soil is sour, 
P. H.6-7. 

Plant food is fair. Selected seed is used. Yield 2,260 lb. 
Other materials as above. 

No. 6, Gali . — This area has more clay (12 per cent.), more 
silt (56 per cent.), and less coarse material (20 per cent.) than 
the other soils of the district, water retention 60 per cent. 
The soil is very sour, P, H. 4 '9. 

The nitrogen is rather poor. The mineral plant food is fair 
other details as in No. 5. Ordinary seed used. 

Kuala Pilah District. 

Two samples were examined from this district. There is 
more coarse material in this district than the others. 

No. 7, MuHm Ulu Muar . — Ciarse material amounts to 
39 per cent., silts 44 per cent., clay 13 per cent., water retention 
78 per cent. The soil is acid P. H. 6 *5. 

The nitrogen is rather poor. The mineral plant foo(^is in 
good supply. 

Elevation, 280 feet. Rainfall, 54 *4 inches. Irrigation 
when required. 

Selected seed is used at the rate of 10 lb. Yield 1,500 lb. 
Other details as above. 

N 0 . 8, Muldm Sri Momjiiil — A coarse type. Clay amounts 
to 6 per cent,, sdta to 27 per cent., coarse material to 65 per 
cent., water retention 66 per cent. The soil is very sour, 

P. H.6-2, 

Sowing rate 25 lb. Yield 500 lb. Other details as in 
No. 7. 
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Malacca Central District. 

Two samples were examined from this district The soils 
contain nearly equal proportions of silts and coarse mateiifJ. 

^ 0 . 9i Sermhok. — Coarse material amounts to 35 per cent., 
silts 60 per cent., clay 10 per cent,, retention of water 62 per 
cent. The soil is very sour, P. H. 4 ’O. 

The plant food is in good supply. Selected seed is sowii at 
rate 35-40 lb. and transplanted. Yield 2,500 lb. Elevation, 
13 feet, Bainfall, 57 '7 inches. Grasses are used for mulching 
and burnt buffalo bones for manure. 

JVo. 1 Klebang Kachil. — This area has about equal pro* 
portions of silts (42 per cent.) and coarse material (47 percent.*) 
and 6 per cent, of clay. Water absorption 68 per cent. 
The nitrogen is rather poor, but the rest of the plant food is in 
fair supply. The soil is very sour, P. H. 4 '7. Elevation, 13 
feet. Elainfall, 62 *7 inches. Selected seed is sown at rate 
35 lb., transplanted, manured with grasses, sea mud, and burnt 
buffalo bones. Yield 2,600 lb. 


Krian District 

Eight samples were examined from this district. The soils 
contain more silts fyid less coarse matter than the other 
districts. 

No. Ilf Simpang Ampat. — Contains more silt (62 per cent.), 
than the other soils from Federated Malay States and Straits 
Settlements. Coarse matter amounts to 15 per cent, clay 
14 per cent. Water retention 69 per cent. The soil is very 
sour, P. H. 4 *6. 

Flint food generally is in good supply. Elevatioh, 15 feet. 
Rfdnfall, 88 inches. Yield 1,000-1,2^ lb. 

No. 12f Tanpong Piaru^ng, — Coarse material amounts to 
16 per cent., silts 66 per cent., clay 16 per cent, Water 
retention is high at 90 per cent. Reaction is acid, P. H. 6 ‘I. 

There is a good reserve of all plant food. Elevation, 3 feet. 
Rainfall, 88 inches. Irrigation is given. 

Ordinary seed is used. Yield 2,600 lb. 

No. 23f Parit H. — Coarse material amounts to 21 per cent., 
silts 60 per cent., clay 11 per cent., water retention 65 per 
cent. Soil is very sour, P. H. 4 *8. 



( ) 

The plant food is in good reserve. 

Ordinary seed is sown. Yield 1,250 lb. 

No. 14, Kuala Kuran.—Thie soil is similar to No. 13, but has 
a higher water absorption (89 per cent ), is richer in plant food, 
and gives a yield of 1,300 lb. Soil is slightly acid, P. H. 6 '8. 

No. 15, Farit Haji Wahab. — This soil is similar to Nos. 13 
and 14, has fair reserves of plant food. Yield 2,400 lb, from 
selected seed. The soil is slightly acid, P, H. 6 *9. 

No, 16f Ko/mpong Ked^h, This soil is a coarser t5^e than 
above. Coarse material amounts to 39 per cent., silts 47 per 
cent., clay 7 per cent., water retention 89 per cent,, which is 
. high. The soil is very sour, P. H. 4 -4. 

Plant food is in good reserve. Selected seed is used. Yield 
1,400 lb. 

No. 17, Titi /S^eroM^r.— Similar to No. 15 in mechanical 
composition. Water absorption is lower at 71 per cent. 
Soil is very sour, P. H. 4 ‘7. 

Plant'food is in good reserve. Yield 2,400 lb, from selected 
seed. 

No. 18, Metang Pasir.^k coarse clay silt. Coarse material 
amounts to 35 per cent., silts 43 per cent., clay 14 per cent., 
water absorption 70 per cent. The soil is very acid. P. h' 
4 ’ 8 . 

Plant food is in good reserve. Ordinary seed is used giving 
a jdeld of 1,400 lb. per acre. Elevation, 18 feet. Rainfall 
88 inches. Irrigation is given. * 

General Remarks on • Federated Malay States and 
Straits Settlements Paddy Soils. 

The Krian District has less coarse gravel (average 25 per 
cent.) and more silts (average 54 per cent.) than the other 
districts, aay (average 12 per cebt.) is higher than the other 
mstricts, except K.uala Lipis, due to one soil Pengon contain- 
24 per cent. Water absorption is also higher in the 
Krian Districts (average 79 ’per cent.). Kuala Pilah District 
contains more coarse material than the other districts (average 
52 per cent.). This district also contains least silts (average 
25 per cent.). The grand average of the Federated Malay 
otates and Straits Settlements soil samples comes to coarse 
material 34 per cent., silts 48 per cent., clay 11 per cent., 
water absorption 71 per cent. 

8 ( 25)22 
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The nitrogen is very rich, (0*711 per cent,) in Pengon- 
Knala lipis Districts ; poor in Budu, (0 *101 per cent.) of the 
same district, Gali (0 *106 per cent.) of Bauh District, Mukim 
TJlu Muar (0*101 per cent.) and Mukim Sri Monanti (0*106 
per cent.) of Kuala Pilah District, Klebang Kachil (0*106 
per cent.) of Malacca Central District. 

Lame is rather poor in comparison in Sega, Raub (0 *160 per 
cent.) ; Mukim Sri Monanti, Kuala Pilah (0 *160 per cent.) ; 
Simpang Ampat, Krian (0*180 per cent.). Magnesia is 
comparatively poor in Pengon, Kuala Lipis (0 * 130 per cent.) ; 
Sega (0*130 per cent.), Dong (0*058 per cent.), Gali (0*072 
per cent.). Raub District,; Mukim ^Ulu Muar (0*1^ per 
cent.), Mukim Sri Monanti (0*101 per cent.), Kuala Pilah ; 
Semabok 0 *168 per cent.), Klebang Kachil (0 *158 per cent.), 
Malacca Central; Simpang Ampat (0*173 per cent,), Krian. 
Magnesia is high in Tanpong Piandang (0*922 per cent.), 
Krian. Potash is comparatively poor in Sega (0*178 per 
cent.), Dong (0 *167 per cent,), ]^ub, rich in Tanpong Pian- 
dang (0 *772 per cent.), Kuala Kuran (0 ‘819 per cent.), and 
Titi Serong (0 *695 per cent.) of Krian, and is richer aU round 
in this district compared -with the others as with the other 
mineral plant food. Available potash is not very rich in any 
of the districts. Phosphoric acid is richer in the Kuala Lipis 
District than the others. Available phosphoric acid is not 
high in any of the districts. 

The grand average for the Federated Malay States and 
Straits Settlements is: Nitrogen 0*132 per cent., lime 0*270 
per cent., magnesia 0 *336 per cent., potash 0 *438 per cent., 
available potash 0 *008 per cent., phosphoric acid 0 *074 per 
cent., available phosphoric acid 0 *005 per cent., soils are sour, 
P.H.4-4-6 9. 

Elevation varies from 3 to 450 feet. Rainfall from 54 
inches to 88 inches. Irrigation is given. 

Selected seed were used in the case of Nos. 5, 7, 8, 9, 10, 15, 16, 
and HjOrdinaryseedinthecaseof others. 10-40 lb. of seed are 
used. Transplanting is customary. Manuring is not generally 
carried out, except in Nos. 9 and 10. Yield varies from 500 lb. 
at Mukim Sri Monanti, Kuala PQah, to 2,500 lb. in Semabok 
and Klebang Kachil in Malacca Central, deleting the first, 
the average yield for the Federated Malay States and Straits 
Settlements is 1,800 lb. per acre. The higher yields in Nos. 9 
and 10 may be due to selected seed being used and the 
manuring given. 
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Philippinb Islands. 

(Tables IX. andG.) 

[See page 43.] 

Two typical paddy soils were obtained from the Philippine 
Islands ; they to both coarse silts withl2to 16 percent, of clay 
present. The coarse material varies from 40 to 61 per cent,, 
silts 24 to44percent.jclayaverages 13per cent., waterretentive 
power averages 60 per cent., and varies from 55-65 per cent., 
^ Nitrogen is poor {0 *098 per cent.). Mineral plant food is 
generally in good supply. Lime averages 1 *88 per cent., and 
varies from 1 *04 per cent, to 2 *72 per cent. Magnesia varies 
from 0 *677 to 1 *325 per cent., and averages 1 *(X)1 per cent. 
Potash is in good reserve, averages 0 *405 per cent., varies 
0 '347 per cent, to 0 *463 per cent. Available potash averages 
0 -OlOpercent. Phosphoric acidaveragesO *109 percent., with 
an availability of 0 *015 per cent. Reaction is nearly neutral. 

Yield varies from 1,500-1,900 lb. ; average 1,700 lb. 
Seed is selected or ordinary sown at the rate of 46 lb. and 
transplanted. The fields are not manured. 

Elevation varies from 50 feet to 80 feet. Rainfall 55 inches 
to 69 inches. Irrigation is given. 

Siam. 

(Tables X. and H.) 

[See page 44.] 

Siam paddy soils are clay silts. The coarse material 
averages 8 per cent., silts 48 per cent., clay 27 per cent. 
No. 4 is a different type to the others, with less clay (7 per cent .) 
and more coarse material {30 per cent.). Water absorption 
averages 60 per cent. 

Nitrogen on average is high (0 *248 per cent.). Nos. 4 and 7 
have poorer nitrogen than the others. (0*150 per cent, and 
0 ‘160 per cent., respectively). Lime averages 0 *27 per cent. 
Nos. 3 and 6 are poorer in lime than the others (0 *07 per cent.) 
and 0 * 11 per cent., respectively) . Magnesia averages 0 *28 per 
cent., is poor in No. 6 (0*09 per cent.). Potash averages 
0*131 per cent., is poorer in No. 1 (0*106 per cent.), No. 4 
(0 *077 per cent.), No. 5 (0 *100 per cent.). Available potash 
averages 0*014 per cent. Phosphoric acid averages 0*047 
per cent., is low in No. 4 (0 '008 per cent.). Available phos- 
phoric acid averages (0 *007 per cent.) is poor in Nos. 1 and 4, 
(0 *003 per cent, and 0 *002 per cent., respectively). 

Elevation about 5 feet. Rainfall 41 to 46 inches. No. 3 
has 71 inches. No irrigation is given, but the fields are subject 
to flood inundations for about one month’s duration. 

Yields vary up to 2, 400 lb. per acre in No. 7, 1,600 lb. in Nos. 2, 
3,and6,inNo.l9601b.,6851b.inNo.4. Nomanureis applied. 
Ordinary seed is broadcasted at the rate of 100 lb. per acre. 

6 ( 25)22 
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Japan. 


(Tables XI. and J.) 

[See page 47.] 

Four soil samples were examined from Japan. They are 
mostly coarse silts with small proportions of clay. No. 4 is 
different from the other three in the larger proportion of clay 
and the smaller proportion of sand. The coarse soil matter 
(sand and gravel) varies from 36 per cent, in No. 4 to 69 per 
cent, in No. 3 (average 52 per cent.). Nos. 1, 2, and 3 are 
similar. Silts vary from 28 per cent, in No. 3 to 37 pear cent, in 
No. 2 (average 32 per cent.). Clay varies from 24 per c^t. 
in No. 4 to 3 per cent, in No. 1 (average 10 per cent). The 
plant food is in fair reserve. Nitrogen varies from 0*123 
^ cent, in No. 4 to 0 *286 per cent, in No. 1 (average 0 *179 
per cent). Lime varies from 0*120 per cent, in No. 2 to 
1 *04 per cent, in No. 1 (average 0 *465 per cent,). Magnesia 
averages 0 *288 per cent, and varies from 0 *115 per cent, to 
0 *432 per cent, in Nos. 1 and 4. Potash averages 0 *430 per 
cent.r and varies from 0 *270 per cent, in No. 1 to 0 *540 per 
cent, in No. 3. Available potash averages 0*017 per cent., 
and varies from 0 *013 per cent., in No. 1 to 0 *022 per cent, 
in No. 4. Phosphoric acid averages 0*176 per cent., and 
varies from 0 * 102 per cent, in No. 4 to 0 ‘243 per cent, in No. 2. 
Available phosphoric acid varies from 0 *009 per cent, in No. 4 
to 0 *021 per cent, in No. 2 (average 0 *017 per cent.) . No. 1 is 
slightly acid, P. H. 6*5 ; Nos. 2, 3, and 4 are more or less 
neutral, 6 *8-7 *2 P. H. 

Elevation is 66 to 83 feet. Rainfall 47-59 inches. Irriga 
tion is given. Seed is planted at the rate of 22 lb. an 

transplanted from the nursery. Manure is used up to 4 tons 

per acre, consisting largely of bulk manure, such as farm- 
yard manure or green manure, supplemented with soya bean 
cake, fish guano, and chemical manure.?, super, ammonium 
sulfate, &o. Yield varies* from 1,785 lb. in Nos. I and 
2 to 3,570 lb. in No. 3. 
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Comparison of Paddy Soils from Ceylon with Soils 
FROM Other Countries. 

(Tables V. and XIL) 

In the observations given below pioneer areas (Minneriya, 
Nachchaduwa, Karachchi) and the exceptional Matara 
District have been eliminated from the average, and only 
areas actually under paddy cultivation in Ceylon have been 
taken for comparison with estabhshed paddy lands of other 
countries. 

It is observed that Ceylon paddy soils contain a larger 
percentage of coarse soil (fine gravel, coarse, and fine sand) 
than paddy soils from other countries. The average coarse 
matter in Ceylon paddy soils is 63 per cent. I^or other 
countries, the coarsest is South India (52 per cent.) Japan 
(52 per cent.), Philippine Isles (45 per cent.) ; other countries 
have much less coarse matter. 

The silt fraction average of Ceylon paddy soils examined 
is 24 per cent., which compares with South India, 29 per cent. 
In Burma, Federated Malay States, and Straits Settlements, 
and Siam it is the predominating fraction (48 to 55 per cent.). 

day is not present in large proportions in any of the soils 
examined, except Burma (21 per cent.), Siam (27 per cent.). 
The Ceylon average clay fraction is 7 per cent. In the 
exceptional Matara District clay averages 26 per cent., in the 
other Provinces there is no outstanding percentage of clay 
found. In Japan the clay fraction is 5 per cent,, in the others 
10 to 13 per cent. 

The retention power of water of Ceylon paddy soils (48 per 
cent.) compares with South India (51 per cent.). Other 
countries are higher due to the larger proportion of silts and 
clay and the lower proportion of “ coarse ” (gravel and sands). 
It is important for irrigable lands to be able to retain water 
added and supplement natural precipitation. Free draining 
soils do not hold water in their soil naass, and much of it is lost 
agriculturally. Irrigation of such lands is expensive, due to 
the quick seepage. 

Nitrogens found in the soils examined indicate that it is 
not a predominating factor in the cultivation of paddy. 
None of the paddy soils have a large percentage of nitrogen. 
Ceylon average for nitrogen is 0*184 per cent., deleting the 
pioneer areas and the exceptional Matara (Southern Province) 
soils, which are very high in nitrogen (0‘579 per cent.). 
Siam is highest of the series (0 248 per cent.) ; South India 
lowest (0*070 per cent.). 
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The reason for the paucity of organic matter and nitrogen in 
paddy soi^ is that they are dissipated as gases, Ancerobic 
fermentation takes place in the water -logged soil mass. Gases 
given off, due to the decomposition of the organic matter in the 
soil (mainly cellulose from vegetable residues), are marsh gas 
(CH4) and carbon dioxide (Co^) ; due to a film of organisms 
occurring on the surface of the soil, the marsh gas is 
changed into carbonic acid (Co^), and in turn to oxygen. 
At the surface of the soil the gases evolved are oxygen 
and nitrog^ , the oxygen aerates the roots. Soil conditions 
are not suitable for nitiihcation, being * ancerobic, but the 
reverse, denitrification, and release of free unused nitrogen j for 
this reason nitrates, such as sodium nitrate, should never be 
used for paddy manuring, resort should be made to organic 
manures, such as cattle and green manures, cakes, ammonium 
sulphate, &c., when required. 

Lime averages 0*285 per cent, in the Ceylon soils, eliminat- 
ing the exceptional Hambantota (Southern Province) 
(0*938 per cent.), which with North-Western (0*310 per cent.) 
and Eastern Province (0 * 497 per cent.) are above the average ; 
the other ftovinces are below it (0*140 to 0*282 per cent.). 
South India and the Philippine Isles are very rich in lime 
(1*398 per cent, and 1*88 per cent,, respectively). Burma 
(0 600 per cent,) and Japan (0*465 per cent.) come next in 
order, and are above the Ceylon average. Federated Malay 
States and Straits Settlements and Siam have 0*270 per cent, 
of lime, approximate the Ceylon average. 

Magnesia averages 0*361 per cent, in the Ceylon paddy 
soils. The Provinces falhng below the average are Matara 
^uthem Province) (0*11 per cent.) and Western Province 
0*087 per cent,). The Hambantota (Southern Province) 
[0 • 513 per cent.) and the Eastern Province (0 * 495 per cent.) are 
tove the average. Burma (1 • 127 per cent.), the Philippine 
Mies (1*001 per cent.), and South India (0*801 per cent.) are 
nuch above the Ceylon average. The other countries are 
)elow the Ceylon average in magnesia. 

Potesh average for Ceylon is 0 * 314 per cent. Hambantota 
southern Province) 0*450 per cent., Central Province 0*321 
ter cent., Eastern Province 0*417 per cent, are above the 
teylon potash average, the other Provinces are below the 
iVerage (0*170 to 0*176 per cent.). Burma soils are rich in 
ptash (0*921 per cent.), South India follows (0*618 per cent.), 
lam (0* 131 per cent.) is the only country which has a poorer 
than Ceylon. Available potash averages 
6 per cent, in Ceylon, The North-Western (0 *009 per 
&nt.)and Western Provinces (0*0085 per cent.) are below the 
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average. Federated Malay States and Straits Settlements 
(0*008 per cent.) soils are below the Ceylon average for 
available potash. 

Hiosphoric acid averages 0 • 114 per cent. The Hambantota 
(Southern Province) (0*178 per cent.) and Western Province 
(0 * 154 per cent.) are above this average ; the other Provinces 
are below it (0*070 to 0*088). The Federated Malay States 
and Straits Settlements (0*074 per cent.), Siam (0*047 per 
cent.), and Philippine Isles (0*109 per cent.) are below the 
Ceylon average in phosphoric acid ; the other countries are 
above it. 

Available phosphoric acid average 0*012 per cent. The 
North-Western ft'ovince (0*005 per cent.) is below the 
average. Federated Malay States and Straits Settlements 
(0 * 005 per cent.) and Siam(0 ■ 007) are below the Ceylon average 
for available phosphoric acid. 

Generally speaking, paddy soils are not rich in organic 
matter and nitrogen, but have a good reserve of mineral plant 
food. The soils are generally alkaline, Matara (Southern 
Province) is an exception to this. Some ot the areas are 
neutral. Federated Malay States and Straits Settlements and 
Siam soils are sour. 

The elevation of the paddy soils examined in Ceylon varies 
from practically sea level up to 1,600 feet in the Centra! 
Province. In other countries elevation varies from practi- 
cally sea level to 1,200 feet in South India. 

Rainfall in Ceylon at places of sampling varies from 38 inches 
in the Hambantota (Southern Province) area to 160 inches 
in Galle District of the Southern Province. In the other 
countries from 13 inches in South India to 88 inches in the 
Federated Malay States and Straits Settlements. Irrigation is 
given when required. 

In Ceylon, except in the Central Province and parts of 
KegaUa and Matara, ordinary seed is broadcasted at the rate 
of 90 to 113 lb. In Burma ordinary seed is sown in nurseries 
at the rate of 40 to 50 lb. and transplanted. In South India 
selected seed is sown in nurseries at the rate ot 20 to 90 lb. and 
transplanted. In the Federated Malay States and Straits 
Settlements both ordinary and selected seed are used in 
different districts at the rate of 10 to 40 lb., and transplanting 
from the nurseries takes place. In the Philippine Isles 
transplanting takes place after sowing in nurseries at the rate 
ot 46 lb., both ordinary and selected seed are used. In Japan 
the sowing rate is 21*5 lb., transplanting takes place. Siam 
broadcasts the seed, 100 lb. per acre. The chief difference in 
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method of sowing between Ceylon, Siam and other countries is 
that the latter use less seed for propagation purposes, 
transplants the seedlings from the nurseries to the fields. 

Yidds obtained are highest from South India at 2,700 lb., 
oext Japan at 2,600 lb., then Burma at 2,000 lb., Federated 
Malay States and Straits Settlements at 1,800 lb., Philippine 
Isles at 1,700 lb., Siam 1,475 lb., and Ceylon at 1,060 lb. 
The two highest yielding countries, South India and Japan, 
manure their fields ; the other countries do not. Some 
of the Ceylon districts manure their fields, but not so intensively 
as Japan does. The quantity of manure used by Japan is 
3 to 4 tons per acre per annum. 

If the two heaviest yielders of paddy, South India and 
Japan, be taken and the conditions examined, it is found that 
soil conditions are more nearly approached by the soil ^con- 
ditions of the Southern Province than the other Provinces of 
Ceylon. Selected seed is sown in nurseries and transplanted 
in the fields in South India and Japan ; in Ceylon the seed is 
generally broadcasted. Both South India and Japan manure 
their paddy fields, Japan heavily. Ceylon manure paddy to a 
certain extent. 

Deductions and Recommendations. 

The Ceylon soils are poor in their powers of water retention 
and in the finer soil particles. Greater attention should 
be given therefore, to prepare the land before the crop is 
sown. Ploughing will break up the soil mass and help to 
incri^se the proportion of fine soil for the paddy to feed on. 
It will also make the soil mass retentive of moisture. 

Green manuring should be more generally practised. This 
will improve the quantity of oiganic matter in the soil, and will 
assist the soil mass in retaining irrigation water and rains 

Manuring should also be extended preferably with phos- 
phate3,such as bones, cheap finely ground rock phosphates, &c. 

Where possible, the wasteful methods of broadcasting seed 
at a high seed^ rate should cease, and the more economical 
method of sowing seed in nurseries and the transplanting of 
seedlings should be practised. 

Attention should also be given to the selection of seed, for 
thereby crops can be readily increased. 

chief fault of the Ceylon soils that have been examined 
IS the small proportion ot fine soil, silts, and clav on which 
the plants feed, and on which to a great extent the drainage 
^wer of the soil mass depends. The proportion of plant 
tood. m the fine soil is not actually deficient, but requires to be 
greatly increased to make up tor the poor proportion of fine 
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soil or volume of feeding surface, whicli is deficient 
has been clearly demonstrated by Bussel (J. Soc. Boyal Agnc. 
Eng., Volume 80, 1919), on the cultivation of waste lands of 
the United Kingdom during the war, when importation of foods 
was difficult and waste lands were brought into cultivation. 
In the article referred to rainfall comes into EusseVs arguments, 
as no irrigation scheme was available, that point can be dis- 
missed for Ceylon. Eussel’s conclusions are that waste lands 
with a poor proportion of fine sQts and clay can be cultivated 
economically, provided high intensive cultivation is carried 
out. What is true of these lands is also true of Ceylon lands, 
those already under paddy cultivation and potential paddy 

producers. i tv 

Thanks are due to the officers of the department of 
Agriculture of the Madras Presidency, Burma (Mr. Warth), 
Federated Malay States and Straits Settlements (Mr. Eaton), 
Siam (Mr. Ladell for analyses), Philippine Isles, Japan, and to 
the Agricultural Instructors of the Department oi Agn- 
culture, Ceylon, for collecting and sending soil samples, and 
for giving all the particulars required. 


Colombo, May, 1922. 


ALEXANDER BRUCE. 




